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Abstract
This paper examines the spatial distribution of recreational opportunities for children and youth in a
mid-sized Canadian city (London, Ontario), in relation to the socioeconomic status of neighbourhoods and estimated local need for publicly provided recreation spaces. Public recreation facilities
(N = 537) throughout the city were identified, mapped and analysed in a geographic information system. To explore potential socio-environmental inequities, neighbourhoods (N = 22) were characterized by socioeconomic and environmental variables, an index of neighbourhood social distress, a
neighbourhood play space needs index, and measures of the prevalence and density of recreational
opportunities. The results of the spatial analysis indicate there is no systematic socioenvironmental
inequity with respect to the prevalence and density of publicly provided neighbourhood recreation
spaces; however, there are several areas in the city where youth do not have access to formal play
spaces. We argue that to promote physical activity among urban children and youth, city planners
and health policy analysts should consider carefully the geographical distribution of existing recreational opportunities and ensure that new publicly funded recreation spaces are provided to neighbourhoods with the greatest need. Further research should seek to identify what kinds of recreation
spaces are most effective for promoting healthy behaviours among vulnerable children and youth.

Keywords: Children, geographic information systems, neighbourhood, physical activity, recreation,
socioeconomic status, youth

Introduction
Childhood obesity is a burgeoning public health problem in many developed countries.
Between one-quarter and one-third of children in Canada, the United Kingdom and the
United States are overweight or obese (American Obesity Association, 2002; National
Statistics, 2004; Tremblay & Willms, 2000; Tremblay et al., 2002). While health researchers
have focused traditionally on the individual level factors (e.g. genetics) associated with
obesity, recent work has suggested that local environments may also influence body weights
and overall well-being through the opportunities they provide for promoting or hindering
healthy behaviours, such as physical activity (Frank et al., 2005; Macintyre et al., 2002;
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Saelens et al., 2003). For young people in particular, easy access to opportunities for recreation is an important determinant of physical activity – a modifiable behaviour – as they
have greater transportation challenges than adults. Previous research has shown that children from socially disadvantaged environments (households and neighbourhoods) are
more vulnerable to obesity and obesity-related health problems (Lin et al., 2004; Storey
et al., 2003; Tremblay & Willms, 2003; Wang, 2001). It is therefore of considerable public
importance that further research be conducted to assess the degree to which access to public play spaces differs among neighbourhoods of varying social, economic and environmental characteristics. The purpose of this paper is to examine the spatial distribution of
recreational opportunities for children and youth in a mid-sized Canadian city (London,
Ontario) in relation to the socioeconomic status of neighbourhoods and estimated local
need for publicly provided play spaces.
Physical activity, accessibility and vulnerable children and youth
Physical activity helps to improve many aspects of children’s lives. For instance, increases
in physical activity have been correlated with academic achievement, healthy body weight
promotion, positive self-esteem and positive attitudes and behaviours (American College of
Sports Medicine, 2000; Canadian Paediatric Society 2002; Ritchie et al., 2001). Efforts to
increase energy expenditure are clearly necessary, as more than 50% of youth in Canada
and the United States are not physically active enough to achieve health benefits (Craig
et al., 2001; Sallis & Patrick 1994; Sallis et al., 2000).
There are numerous determinants of physical activity levels among children and adolescents. One recent line of research suggests that attributes of the physical environment –
natural and built features – can influence behaviour and facilitate or deter physical activity.
Researchers have found that convenient access to local recreational facilities such as parks,
recreation centres and health clubs is associated with higher rates of physical activity
(Brownson et al., 2001; Huston et al., 2003; Sallis et al., 1997, 2000). Recent Canadian
research by Irwin, Tucker and colleagues revealed that parents’ perceptions of neighbourhood safety and proximity of activity facilities were significant barriers to physical activity
for preschool-aged children (Irwin et al., 2005; Tucker et al., in press). Humbert and colleagues (2006) also identified proximity and safety as important factors for youth activity.
Compared to adults, children and youth have fewer transportation options and are generally more captive (vulnerable) to the ‘opportunity structures’ in their local environments
(Armstrong, 1993; Kytta, 2004; Macintyre & Ellaway, 2000). Opportunity structures are
features of the social and physical environment which may support or hinder people’s abilities to choose healthy behaviours (Macintyre et al., 2002).
Studies indicate that adults and children living in socially disadvantaged neighbourhoods
of low average income tend to have higher levels of obesity and are more vulnerable to
obesity-related health problems (Diez-Roux et al., 1997; Lin et al., 2004; Robert & Reither,
2004; Storey et al.,2003; Wang, 2001). Several studies have made the link between low
socioeconomic status and lower levels of physical activity (Cauley et al., 1991; Giles-Corti &
Donovan, 2002; Gordon-Larsen et al., 2000; Sallis et al., 1996; Yen & Kaplan, 1998). It
has been suggested that youth from low-income households may be less active because
low-income neighbourhoods are less likely to contain accessible spaces that support physical activity, such as parks or community centres (Loukaitou-Sideris, 2002; Romero, 2005;
Talen, 1997; Talen & Anselin, 1998). Conversely, research has shown that public parks
have higher rates of use in poor, inner-city neighbourhoods compared to those in wealthy
suburbs, whose residents are more likely to have access to private recreation spaces
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(Loukaitou-Sideris, 1995). When dealing with economically vulnerable populations, it is
important to recognize that ‘accessibility’ is also dependent on the fees for using a facility,
as well as geographic location; therefore, publicly funded, low (or no) cost recreational
opportunities are a necessity in socially distressed neighbourhoods with high concentrations of low-income households.
In light of current knowledge on the childhood obesity problem, this paper explores environmental equity with respect to opportunity structures for physical activity in London,
Ontario. While environmental equity research is almost always focused on identifying
demographic disparities in exposure to ‘LULUs’ (locally unwanted land uses) such as air
pollution and toxic waste (Greenberg & Cidon, 1997), our concern in this paper is the
equitable distribution of health-promoting features in the urban landscape: public recreation spaces. The primary objective is to examine the spatial distribution of publicly funded
recreational opportunities for youth in relation to the socioeconomic status of neighbourhoods and the anticipated level of neighbourhood need for publicly provided recreation
spaces. Our primary hypothesis is that public recreational facilities are relatively underconcentrated in disadvantaged neighbourhoods with low socioeconomic status.
Methods
The locations of all publicly funded recreational spaces (N = 537) such as swimming pools,
wading pools, tennis/basketball courts, soccer fields, baseball diamonds, community centres
and arenas in the urbanized areas (≥ 1000 people/km2) of the city of London, Ontario, Canada (approximately 340,000 inhabitants) were mapped in a geographic information system
(ArcGIS 9.1) using data that were provided by the City of London Planning Department
(2005) and updated by the researchers through inspection of air photos and exhaustive field
surveys. Municipal ‘planning districts’ were used as the areal unit of measurement in this
study as they were designed carefully by city planners and analysts with extensive local knowledge to represent ‘natural neighbourhoods’ (Ross et al., 2004) and are delineated typically by
more meaningful boundaries (e.g. major streets, rivers, railroad tracks) than other commonly
used areal units such as census tracts (CT). Furthermore, as the City of London directs many
of its planning policies and resources according to these boundaries, our policy recommendations are therefore likely to be more effective if we use equivalent boundaries.
To identify neighbourhood characteristics, all non-rural planning districts (N = 22) were
characterized by two different indices comprised of socioeconomic and environmental indicators derived from the 2001 Census of Canada at the dissemination area level. The first
index, a composite neighbourhood ‘social distress index’, was created by compiling measures for three of the most commonly used indicators of socioeconomic status: median
household income, level of educational attainment (proportion of population over 20 years
of age with a high school diploma) and proportion of families headed by lone parents. Following the ‘modified quantile approach’ recommended by Brewer and Pickle (2002), planning districts were classified into quintiles according to the sum of their rankings for each of
the three socioeconomic indicators and attributed an index score ranging from 1 to 5 (least
distressed to most distressed). This index is similar to other well-established ‘deprivation
indices’ (e.g. Ley & Smith 2000), except that the measure does more than distinguish a
small number of deprived ‘underclass’ districts: it identifies neighbourhoods that are distressed across multiple measures and it retains a large amount of variation between neighbourhoods (cf. Gilliland & Ross, 2005).
To explore further the issue of environmental equity and public recreation facilities,
planning districts were also characterized by a ‘play space needs index’ which incorporates
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three neighbourhood indicators of material, physical and psychological need. The measure
dwelling type mix takes into consideration the relative proportions of different types of
homes in each district and attributes a needs score according to the amount of private outdoor space typically associated with that particular housing form (e.g. single-detached
house = 1, semi-detached = 2, row-house (terraced) = 3, low-rise and mid-rise apartments = 4,
high-rises = 5). Youth density (residents under 16 years of age per square kilometre) takes
into consideration the concentration of potential ‘users’ of neighbourhood facilities. The
third measure, household crowding, assumes that increasing numbers of people per household will be associated with an increasing level of need for recreation space away from the
home environment.
The combination of these three variables produces a neighbourhood index that is targeted more specifically to the research subject than the more generic social distress index,
in that it is explicitly designed to capture the material, physical and psychological needs for
the provision of public recreation space in the neighbourhood. The play space needs index
score was calculated using the same modified quantile approach as the social distress index.
Neighbourhood opportunity structures for physical activity were measured using two
outcome measures derived for each non-rural planning district. Recreation opportunity
(RO) density refers to the number of recreational opportunities per square kilometre. We
also examined (RO) prevalence, or the number of recreational opportunities per 1000
children and youth (under 16 years), to account for variations in population density
throughout the city.
Results
Research identified a total of 537 publicly funded recreational opportunities in London,
including 196 baseball diamonds, 140 playgrounds, 98 soccer/football fields, 43 tennis/basketball courts, 26 wading pools/splashpads, 13 swimming pools, 11 community centres and
10 arenas. The exercise of identifying, geocoding and mapping formal recreation facilities
in London reveals that many opportunities for physical activity exist for young people and
that every planning district has at least two publicly funded spaces for youth recreation (see
Figure 1). Nevertheless, the mapping also reveals that there are some ‘recreational deserts’
in the city, that is, areas where it would be difficult for a young person to find a formal
place to play within walking distance of home. A closer look at the map, for example,
reveals that certain areas of the urban core (around the border between Central and East
London) and the rural–suburban fringes are recreational deserts.
Although the maps in Figures 1 and 2 do not reveal any strong spatial pattern of social
inequity with respect to the provision of public facilities, the data suggest that the most distressed districts (index score = 5) actually have, on average, one-and-a-half times more recreational opportunities per square kilometre than the least distressed districts (RO density =
4.64 and 2.78 RO/km2, respectively). Furthermore, the only two districts that scored in the
least distressed quintile for all three indicators – Masonville and Uplands, in the North –
are also the most poorly provided with public recreational facilities (by density and prevalence). These findings suggest that our primary hypothesis that public recreational facilities
are relatively under-concentrated in socially distressed neighbourhoods is false. In actuality, there is a moderate positive relationship between RO density and neighbourhood distress level (Spearman’s rho = 0.469, p > 0.05). On the other hand, there is little or no
correlation between levels of neighbourhood distress and RO prevalence (Spearman’s rho =
0.181, p > 0.05). Figure 3 illustrates that there is no obvious relationship between the
number of recreation opportunities per number of youth in a neighbourhood and its level
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Figure 1. Geographical distribution of selected public recreation opportunities in London, Ontario.

of social distress. In fact, the least distressed districts in London had virtually identical RO prevalence scores as the most distressed districts (19.3 and 19.7 RO/1000 youth, respectively).
An alternative look at the evidence against the backdrop of neighbourhood play space
needs index scores suggests that recreational spaces have not necessarily been provided in
the areas where they are most needed. Figure 4 identifies prevalence of recreational opportunities per number of youth in each planning district in relation to how the district scored
on the play space needs index. On average, the districts estimated to have the greatest need
have barely half the number of recreational opportunities per youth as the districts with
lowest levels of need (RO prevalence = 15.3 and 29.1 RO/1000 youth, respectively). For
instance, the Glen Cairn district in the Southeast, which is estimated to have the greatest
need for recreational opportunities of any district in the city, also has the fewest number of
recreational opportunities per youth of any district (10.1 RO/1000 youth); meanwhile, the
four districts estimated to have lowest levels of need for public play spaces (lightest shade
on Figure 4) in actuality all have RO prevalence levels greater than the London average
(> 21.1 RO/1000 youth). Correlation analysis indicates that there is a strong inverse relationship between RO prevalence and need (Spearman’s rho = −0.606, p < 0.01). Despite
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Figure 2. Density of recreational opportunities and neighbourhood socioeconomic distress levels.

the apparent mismatch between opportunities and need, the graph in Figure 5 alternatively
suggests that the density of recreation opportunities is, on average, greatest in districts scoring highest on the needs index (4.82 RO/km2). Nevertheless, the map in Figure 5 does not
indicate any obvious pattern with respect to neighbourhood needs levels and the density of
recreational opportunities. Furthermore, correlation analysis indicates that there is little or
no relationship between needs levels and RO density (Spearman’s rho = 0.279, p > 0.05).
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Figure 3. Prevalence of recreational opportunities and neighbourhood socioeconomic distress levels.

Discussion and conclusions
It has been suggested that young people from disadvantaged backgrounds have a greater
need for publicly funded recreation opportunities close to home because they are less likely
to have the household resources necessary to access private recreation opportunities (i.e.
‘play for pay’), such as organized sporting leagues, private gyms/health clubs or, simply, a
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Figure 4. Prevalence of recreational opportunities and neighbourhood need for play space.

large back yard (Romero, 2005). Recent research in Los Angeles by Wolch and colleagues
(2005) indicates that residents of low-income neighbourhoods dominated by visible minorities have dramatically lower levels of access to public park resources than other residents
(cf. Loukaitou-Sideris, 2002; Talen, 1997). Our expectations drawn from previous (largely
US) studies about the lack of environmental equity in relation to neighbourhood recreation
spaces were not borne out here: findings for London do not suggest that there is a sociospa-
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Figure 5. Density of recreational opportunities and neighbourhood need for play space.

tial disparity of recreation opportunities in relation to neighbourhood socioeconomic status. In actuality, the results indicate that the density of recreational opportunities is greatest
in the most socially distressed neighbourhoods; however, when the distribution of youth
(prevalence) is considered, the relationship no longer appears significant. On the other
hand, additional analyses indicate that the prevalence of recreational opportunities is lowest
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in neighbourhoods with the greatest need, even though there is no significant relationship
between density of opportunities and need. The substantially different results produced by
the two outcome measures (density and prevalence) justify the importance of looking at
both measures and highlight the need for future researchers of park equity to standardize,
as much as possible, the outcome measures, geographic units and neighbourhood indexes,
if appropriate comparisons between cities are to be made.
The findings suggest that other factors besides socioeconomic status or need may be
implicated as influencing the distribution of recreational opportunities in the city, such as
the era in which the neighbourhood was developed. Before the 1940s, urban development
in London occurred piecemeal; small builders erected a few buildings at a time, with little
attention given to neighbourhood recreation spaces. In London, as in most North American cities, a large public park (Victoria Park) in the city centre served as the ‘lungs’ of the
city. Following WWII and a nationwide housing shortage, large-scale developers came onto
the scene to erect ‘master planned’ suburban communities complete with elementary and
secondary schools, and multiple neighbourhood parks and playing fields for children of the
‘baby boom’ generation. More recently, over the last two or three decades, large-scale residential subdivisions have continued to appear at the suburban–rural fringe in London, but
builders appear to be squeezing in a greater number of lots and leaving less room for formal
recreation spaces (on development trends in London, see Dennett, 1999). These changing
trends deserve further study than can be given here, but it is likely that they are a response to
the changing lifestyles, recreation habits and consumer demands of an ageing population.
The results of the present study indicate clearly that ‘recreational deserts’ exist within the
city of London. Nevertheless, this study has used a rather rudimentary geographic information system (GIS)-based method – the typical ‘containment’ approach – to measure service
provision; a more sensitive measure of service accessibility might suggest alternatively that
the distribution of recreation spaces in London is much less (or more) equitable than previously believed. While more sophisticated GIS-based techniques of ‘proximity analysis’ are
available, and have been used in recent environmental equity studies to estimate distances
between certain hazards or amenities and various populations (see Mohai & Saha, 2006;
Wilson et al., 2006), we chose strategically to focus on assessing levels of public park provision in relation to the planning districts used by the City of London planning department,
in order to increase the likelihood that our study might stimulate positive interventions in
the local environment.
Although the primary purpose of this paper was to examine the spatial distribution of
publicly provided recreational opportunities for children and youth in relation to neighbourhood characteristics, it must also be acknowledged that simply providing access to recreational opportunities is only a first step in promoting physical activity among young people.
Ongoing research using field surveys, interviews with parents and focus groups with elementary school children will investigate various interrelated dimensions of access, quality and
use of play spaces throughout the city to further examine potential disparities among neighbourhoods of high and low socioeconomic status and different levels of need. Park quality
may vary significantly throughout the city, or within a particular district. The amount and
types of amenities (e.g. playground equipment, water fountains, lavatories, landscaping,
open space) and disamenities (e.g. litter, graffiti, needles, broken bottles) often associated
with city parks may not be distributed equitably throughout London, and this potentially
inequitable pattern may influence usage rates, physical activity levels and overall health and
well-being of children and youth throughout the city. In a recent qualitative study of 28
parks in Montreal, Coen and Ross (2006) discovered that parks located in neighbourhoods
of poor average health status tended to be of lower quality, exhibiting material disadvantages
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such as lack of facilities and concentration of physical incivilities. Further qualitative
research involving interviews with parents of young children should be aimed at uncovering
parents’ perceptions of particular parks, the relative importance of accessibility versus quality and what park elements are most important when making the choice of where to play.
Furthermore, focus groups with children and youth could be used to identify what kinds of
public recreation spaces are most attractive, most utilized, and therefore most effective for
promoting healthy behaviours among vulnerable populations of different age levels and cultural backgrounds. Such research, tied to community population projections, should help
city planners decide how to best target increasingly scarce public resources.
Childhood obesity is a critical public health issue in a number of countries, including
Canada. It is of considerable importance that the sociospatial dimensions of public recreation
opportunities are uncovered in different communities as children and youth in disadvantaged
areas are at a greater risk of becoming obese and are more vulnerable to obesity-related health
problems. The results of this ongoing study should be useful to those interested in, and capable
of, promoting healthy environments through planning, promotion and education. Given the
scarcity of large parcels of open space in older (already developed) areas of the city, it is recommended that in order to rectify current inequities, city planners adopt innovative strategies for
providing new recreation spaces in older neighbourhoods, such as the acquisition and redevelopment of underutilized school yards, vacant lots, ‘brownfield’ sites (i.e. former industrial land)
and ‘greyfield’ sites (e.g. former commercial plazas). Furthermore, it is recommended that
future investments of increasingly scarce resources be aimed at creating multi-purpose recreation spaces: underutilized tennis courts offer ideal surfaces for sports that are currently fashionable among Canadian youth, such as basketball, ball hockey and skateboarding; similarly,
grassy fields dedicated to North American sports such as baseball and football are adapted
easily to accommodate sports such as soccer, rugby and cricket, which are popular among
youth of different ethno-cultural communities in Canada. By ensuring that new publicly funded
recreation opportunities are targeted effectively at neighbourhoods with the greatest need, it is
perhaps possible to increase physical activity levels among vulnerable children and youth and
ultimately to help to fight the obesity epidemic in developed nations.
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